Phylogenetic analysis of Bacillus P450 monooxygenases and evaluation of their activity towards steroids.
Cytochrome P450 (P450) open reading frames (ORFs) identified in genome sequences of Bacillus species are potential resources for new oxidation biocatalysts. Phylogenetic analysis of 29 Bacillus P450 ORFs revealed that the P450s consist of a limited number of P450 families, CYP102, CYP106, CYP107, CYP109, CYP134, CYP152, and CYP197. Previously, we identified the catalytic activities of three P450s of Bacillus subtilis towards steroids by rapid substrate screening using Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR/MS). Here, we further applied this method to evaluate the activity of Bacillus cereus P450s towards steroids. Five P450 genes were cloned from B. cereus ATCC 10987 based on its genomic sequence and were expressed in Escherichia coli. These P450s were reacted with a mixture of 30 compounds that mainly included steroids, and the reaction mixtures were analyzed using FT-ICR/MS. We found that BCE_2659 (CYP106) catalyzed the monooxygenation of methyltestosterone, progesterone, 11-ketoprogesterone, medroxyprogesterone acetate, and chlormadinone acetate. BCE_2654 (CYP107) monooxygenated testosterone enanthate, and BCE_3250 (CYP109) monooxygenated testosterone and compactin. Based on the phylogenetic relationship and the known substrate specificities including ones identified in this study, we discuss the catalytic potential of Bacillus P450s towards steroids.